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BACKGROUND 
In the United States, three Agencies are 
involved with the introduction of new 
organisms into the environment. 
1. U.S. Department of Agriculture, An-
imal and Plant Health Inspection 
Service (APHIS) 
APHIS guards U.S. borders against 
foreign agricultural pests and diseases, 
along with searching for and monitor-
ing agricultural diseases and pests. 
Therefore, for many organisms, an 
APHIS permit is required for import of 
the organism into the United States, or 
for interstate movement of thèse or-
ganisms. APHIS also issues biotech-
nology permits for recombinant plants 
either moved into the United States or 
between states. 
2. Food and Drug Administration (FDA) 
FDA is responsible for the safety of 
food and feed. FDA is also responsible 
for the enforcement of pesticide tolér-
ances in food and feed. FDA monitors 
food and feed and does market basket 
analysis of pesticide residues. 
3. Environmental Protection Agency 
(EPA) 
EPA is responsible for the régula-
tion of pesticides in the United States. 
Therefore, any living organism used 
to control, repel, or mitigate a pest is 
regulated by EPA. EPA may register 
such organisms or exempt them from 
registration or régulation. Living or-
ganisms that are pesticides are gener-
ally categorized as microbial pesticides 
or plant pesticides. Microbial pesti-
cides include any virus, bacteria, fungi, 
protozoa, alga, or other microorganism 
used for pest control. 
In certain cases, a microbe may be 
killed priorto use. If the killed microbe 
is used in its' entirety, EPA régulâtes 
the killed microbe on a case-by-case 
basis depending upon the cell compo-
nents that resuit in its' biological activ-
ity. If those components are concen-
trated,then EPA generally régulâtes that 
product as a traditional chemical pesti-
cide. Plant-pesticides include the pes-
ticidal substance and the genetic mate-
rial necessary for its production in a 
living plant. Macro-organisms (such as 
predaceousarthropods) and nematodes 
already regulated by USDA/APHIS hâve 
been exempted from EPA régulation. 
EPA régulâtes microbial pesticides and 
plant pesticides under several fédéral 
statutes: 
1. Fédéral Insecticide, Fungicide and 
Rodenticide Act 
This act provides for the registration 
and régulation of pesticides within the 
United States. It also allows for the 
issuance of expérimental use permits, 
emergency exemptions, and certain 
kinds of state registrations. 
2. Food, Drug and Cosmetic Act, and 
the Food Quality Protection Act 
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Thèse acts provide for the establ ish-
ment of tolérances or exempt ions f r o m 
the requirement of a tolérance for lev-
els of pesticides in food or feed. 
3. Endangered Species Act 
Provides for the protect ion of certain 
speci f ied endangered species in the 
United States. 
EXPERIENCE, REGULATORY 
APPROACH 
Expér ience 
So far, EPA has registered 52 viable and 
5 non-viable microbial pesticides ( ta-
ble 1.) and 7 plant pesticides (table 2.). 
The f i r s to f thèse was registered in 1948, 
but the vast major i ty of thèse hâve been 
registered in the last 10 years. Appl ica-
t ions for the registrat ion of microbia l 
pesticides increased sharply after the 
publ icat ion of spécifie gu ide l i nes fo r the 
registrat ion of thèse pests in 1984, and 
again after their revision in 1988. Ad -
di t ional ly , the EPA's stated pol icy of 
p romot ing the registrat ion and use of 
safer pesticides by expedi t ing the re-
v iew of such sustainable products gave 
fur ther s t imula t ion to the industry. In 
gênerai l iv ing organisms as pesticides 
hâve been less insul t ing to man or the 
e n v i r o n m e n t t h a n t he i r t r a d i t i o n a l 
chemical counterparts. This is due in 
large part to the specif ic i ty of thèse 
products as compared to broad spec-
t rum chemicals. A t t h e présent, review 
of a complète dossier for a new micro-
bial pesticide takes around 12 months , 
as compared to 3 years for a conven-
t ional chemical pesticide. As of this 
w r i t i ng , EPA has 11 pending appl ica-
t ions for l iv ing microbia l pesticides and 
2 pending appl icat ions for plant-pest i-
cides. 
Table 1. Registered Microbial Pesticides in the United States 
BACTERIA 
Bacillus popilliae & B. lentimorbus 
Bacillus thuringiensis subs. kurstaki 
Agrobacterium radiobacter K84 
B. thuringiensis subs. israelensis 
B. thuringiensis Berliner 
B. thuringiensis subs. tenebrionis 
P. fluorescens A506 
P. fluorescens 1629RS 
P. syringae 742RS 
B. thuringiensis subs. kurstaki EG2348 
B. thuringiensis subs. kurstaki EG2424 
B. thuringiensis subs. kurstaki E G 2371 
B. sphaericus 
B. subtilis GB03 
B. thuringiensis subs. aizawai GC-91 
B. thuringiensis subs. aizawai 
Burkholderia cepacia type Wisconsin M36 
Streptomyces griseoviridis K61 
B. thuringiensis subs. kurstaki BMP123 
B. subtilis MBI 600 
B. thuringiensis subs. kurstaki EG7673 Lep. toxin 
P. syringae ESC 10 
P. syringae ESC 11 
B. thuringiensis subs. kurstaki EG7841 
B. thuringiensis subs. kurstaki EG7826 
Burkholderia cepacia type Wisconsin lsoJ82 
B. thuringiensis subs. kurstaki M200 
B. thuringiensis subs. kurstaki EG7673 col. toxin 
Bacillus cereus Strain BP01 
Paecilomyces fumorsoroseus Apopka strain 97 
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Table 1. Registered Microbial Pesticides in the United States (continued) 
YEAST 
Candida oleophila 1-182 
FUNGI 
Phytophthora palmivora MWV 
Colletotrichum gloeosporioides aeschynomene ATCC 20358 
Trichoderma harzianum ATCC 20476 
Trichoderma polysporum ATCC 20475 
Gliocladium virens G-21 
Gliocladium catenulatum J1446 
Trichoderma harzianum Rifai KRL-AG2 
Lagenidium giganteum 
Metarhizium anisopliae ESF1 
Puccinia canaliculate (Schweinitz) Langerheim ATCC 40199 
Ampelomyces quisqualis M10 
Beauveria bassiana GHA 
Beauveria bassiana ATCC 74040 
PROTOZOA 
Nosema locustae 
VIRUSES 
Heliothis Nucleopolyhedrosis virus (NPV) 
Douglas fir tussock moth NPV 
Gypsy moth NPV 
Beet armyworm NPV 
Autographa californica NPV 
Anagrapha falcifera NPV 
Cydia pomonella Granulosis virus 
NON-VIABLE MICROBIAL PESTICIDES 
B. thuringiensis subs. kurstaki delta-endotoxin in killed P. fluorescens 
B. thuringiensis subs. San Diego delta-endotoxin in killed P. fluorescens 
B.t. CrylA(c) & Cry l(c) delta-endotoxin in killed P. fluorescens 
Bt CrylC in killed P. fluorescens 
Killed fermentation solids & solubles of Myrothecium verrucaria 
Table 2. Registered Plant-Pesticides in the United States 
» B.t. CrylllA delta-endotoxin and the genetic material necessary for its production in potato 
œ B.t. CrylA(b) delta-endotoxin and the genetic material necessary for its production in corn 
-r B.t. CrylA(c) delta-endotoxin and the genetic material necessary for its production in cotton 
"S. CrylA(B) delta-endotoxin and the genetic material necessary for its production in corn 
§" Bt. K delta-endotoxin and the genetic material necessary for its production in corn produced 
*£. by HD-1 gène from plasmid vector pZ01502 
<5 Bt. K Cry IA(c) delta-endotoxin and the genetic material necessary for its production in corn 
2 Bt. Tolworthi. Cry 9C delta-endotoxin and the genetic material necessary for its production 
O in corn 
O 
CL Regulatory Approach ments for microbial pesticides revolve 
£ In gênerai, the EPA approach to the around a tiered approach oftoxicity and 
i registration of microbial and plant pes- pathogenicity testing using high doses 
*• ticides is quite différent from that for at the initial tier. In addition to charac-
conventional chemicals. Data require- terization and product identity data, as-
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sessments are made of potential toxic-
ity and pathogenicity to humans and 
selected non-target organisms, includ-
ing avian, fish, aquatic invertebrates, 
pollinators and plants. Usually, the ap-
plicant submits a thorough literature 
search along with the submitted data. 
Product performance (efficacy) data 
are generally not required unless the 
proposed use involves public health 
pests such as mosquitoes, cockroach-
es, or aflatoxin-producing fungi. Appli-
cants are responsible for the submis-
sion of ail data, although waivers of 
some data requirements may be grant-
ed if based upon reasonable scientific 
information. For this reason, most 
applications contain a thorough litera-
ture search of the known data on a 
spécifie organism. EPA does hâve a 
laboratory audit program through the 
Office of Compliance and Enforcement 
which inspects laboratories to ensure 
the integrity of the data submitted to 
the Agency. Spécifie information on 
EPA data requirements and microbial 
testing guidelines (séries 885) are avail-
able from the EPA web site at 
h t tp : / /www.epa.gov/docs/OPPTS_  
Harmonized/885_Microbial_Pesticide_ 
Test_Guidelines/ 
Formai established data requirements 
for plant pesticides in the United States 
hâve not as yet been established. 
However, the following items hâve been 
addressed for ail of the existing regis-
trations involving proteins from Bacil-
lus thuringiensis: 
Product Identity- construct, 
characterization, markers, vectors 
Protein Digestibility 
Potential Allergenicity 
Expression 
Fate 
Potential gène transfer 
Toxicology 
Non-target Organisms 
Résistance Management 
KEY ISSUES 
Microbial Pesticides 
There are several difficult issues sur-
rounding the registration of microbial 
pesticides in the U.S. One vexing prob-
lem involves the potential toxicity of 
metabolites from living organisms. In 
the United States, EPA may ask for 
spécifie studies on such metabolites, or 
require data to quantify the amount of 
certain metabolites produced by an 
organism. In some cases, the potential 
metabolites are well known. However, 
in other cases, the metabolites may not 
be known, or if they hâve been identi-
fiée! then little is known of their respec-
tive toxicological profile. Additionally, 
microbes may produce différent metab-
olites (or différent levels of a metabo-
lite) depending upon the substrates 
available for its growth. This may be 
true either in production, or after re-
lease into the environment. EPA pres-
ently responds to thèse issues on a case-
by-case basis rather than through a 
more consistent data requirement and 
guideline approach. This has been a 
most difficult issue for microbial pes-
ticides which are fungi. 
A second problem involves the ques-
tion of how to evaluate the potential for 
adverse effects to immuno-compro-
mised or otherwise debilitated individ-
uals. This has been the case with a 
particular bacteria, Burkholderia cepa-
cia. B. cepacia was registered several 
years ago, with a complète set of data 
requirements. However, EPA has re-
cently learned about infections from 
B. cepacia occurring in patients with 
the disease cystic fibrosis. At this time, 
we hâve been unable to détermine what 
testing would be appropriate to sepa-
rate the clinical strains of this organism 
from those which would not be oppor-
tunisme pathogens. This has, in effect, 
prevented any further development or 
testing of the organism, even though 
some of the strains could be quite bén-
éficiai in biological control. 
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